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1.0 Introduction 
1.1 Project Background . 


Traffic studies are the initial step of any road project whether it is improvement/upgradation 
over existing road. This generally considered by way augmentation of existing capacity of 
road such that, the road would handle the present and future traffic in acceptable level of 
service. In order to decide upon the type of improvement or upgradation required needs some 
base line studies related to traffic volume and its composition. These traffic studies are the 
base for deciding many components such as roadway width, lane width, pavement design etc. 
All these signify the importance of traffic data. Traffic flow on rural section is different when 
it is compared with that of an urban road section. In the urban areas, the traffic flow is 
frequently interrupted with close intersections and continuous ribbon development. When 
there is a ribbon development is majorly a commercial establishment, this will also affect the . 
through traffic along the corridor due to parking or stopping near commercial establishment. 
All these conditions warrants for congestion and delay in the traffic flow thereby increase in 
the travel time leading to unnecessary increase in Vehicle Operation Cost. Presently, the 
study is under consideration is pertaining to an urban section of an important arterial road in 
the Bangalore City which has similar type of ground condition and carry maximum volume 
of passenger vehicles specially Two-Wheelers, Autos and Cars. The road which needs 
immediate attention is part of Jaya Chamarajendra Road (JC Road) from Minerva Junction to 
Town Hall Junction and further upto Hudson Circle via Town Hall. It is observed that, there 
are 5 number of major junctions excluding Minerva Junction and Hudson Circle along the 


road located at very closely leading to frequent traffic congestion along the JC road. 


Therefore, the Bruhat Bengaluru Mahnagara Palike (BBMP) has decided to improve the 
traffic flow along JC road by augmenting the current roadway by adopting Elevated Road 
from Minerva Junction to Hudson Circle so that the congestion level along JC Road and 


further up to Hudson Circle may eased to an extent possible. 


1.2. Project Description 


The project stretch from Minerva Junction to Hudson Circle is about 2.2 Km in length and 


traverses through following intersections. 
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(a) JUNCTION-1: Minerva Junction (Lalabagh Fort Rpad, RV Road, Sajjan Rao Circle 
Road, K R Market Road) at Km 0.300 


(b) JUNCTION-2: JC Road with Armugum Mudaliar Road-Siddaiah Road Junction at Km 
0.680 


(c) JUNCTION-3: JC Road with Shivaji Talkies-Poornima Theatre Junction at Km 1.140 
(d) JUNCTION-4: Town Hall Junction (JC Road and Nrupathunga Road) at Km 1.440 


(e) JUNCTION-5: Badami House Junction (JC Road with SP Road and Mission Road) at 
Km 1.700 


(f) JUNCTION-6: Halasur Gate Police Station Junction (JC Road with Naganna Road and 
Raja Ram Mohan Roy Road) at Km 1.80 


(g) JUNCTION-7: Kempegowda Road (KG Road) Junction (JC Road with Kempegowda 
Road (KG Road), Nrupathunga Road (NR Road) and Kasturaba Road) at Km 1.92 


(h) JUNCTION-8: NR Road & RRMR Road Junction (Nrupathunga Road Junction with 
Rajaram Mohan Roy Road and Devanga Hostel Road Junction) at Hudson Circle 


The details of the above junctions have been indicated in location map below. 


1.3 Purpose of Traffic Study 


Traffic surveys have been carried out on the project corridor in order to identify present and 
likely future scenarios so as to device suitable remedial measures and to evolve appropriate 
design method. The primary objectives of these traffic surveys are to determine the 
characteristics of traffic movement on the project corridor determine the turning movement 


pattern of traffic at road intersections. 
As per the present traffic flow pattern following have been observed; 


e The traffic is allowed flow from Minerva Junction to Town Hall in one direction only. 

e From Town Hall Junction to Hudson Circle, the traffic is allowed in both direction. 

e At all the junctions mentioned above, the traffic flow has been restricted in many 
directions due high volume of traffic flow. The details of traffic flow are presented in 


subsequent sections. 
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Figure 1-1: Details of Project Stretch 
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2.0 Traffic Surveys and Analysis 
2.1. ~=Traffic Survey 
2.1.1 Traffic Survey Locations 


The primary surveys were intended to estimate the traffic scenario on the project corridor and 
to identify necessary requirements to provide an enhanced facility. In order to make a proper 
assessment of traffic volume, base year traffic and its projection, Consultants, have carried 
out the necessary traffic surveys and investigations. The base year traffic data is the primary 
input for determination of future traffic demand. With a view to estimate the base year traffic 
volume, the Classified Turning Traffic Volume Count (CTTVC) Survey at all the above 
mentioned junction locations have been conducted. In addition to this, a sample Origin and 
Destination survey to assess the travel characteristics Minerva Junction and Hudson Circle 


have been carried out. 


The traffic survey locations are selected based on a detailed reconnaissance survey. All the 
traffic surveys and further analysis is carried out as per the guidelines given in IRC: SP 19- 
2001, IRC: 108-1996, IRC SP: 41-1994, IRC: 102-1988 and IRC: 09-1972. The traffic 
volume count survey was conducted during morning peak and evening peak to ascertain the 
peak hour traffic flow at all these junctions on normal working days from Wednesday to 


Friday for 3 days. 


Table 2-1: Traffic Survey Locations 


JUNCTION-1: Minerva Junction (Lalabagh | e It is Five Leg Junction. 
Fort Rpad, RV Road, Sajjan Rao Circle Road, 
K R Market Road) 
JUNCTION-2: 
Mudaliar Road-Siddaiah Road Junction 


e Presently allowed for 6 major directional 


traffic flow at junction. 


JC Road with Armugum It is Four Leg Junction. 
e Presently allowed for 4 major directional 


traffic flow at junction. 


JUNCTION-3: JC Road with Shivaji Talkies- 


It is Four Leg Junction. 


Poornima Theatre Junction 


4 JUNCTION-4: Town Hall Junction (JC Road 
and Nrupathunga Road) 
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e Presently allowed for 6 major directional 


traffic flow at junction. 


It is Three Leg Junction. 


e Presently allowed for 4 major directional 
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e It is Four Leg Junction. 


JUNCTION-5: Badami House Junction (JC 
Road with SP Road and Mission Road) 


e Presently allowed for 4 major directional 


traffic flow at junction. 


JUNCTION-6: Halasur Gate Police Station It is Four Leg Junction. 


Junction (JC Road with Naganna Road and 
Raja Ram Mohan Roy Road) 

JUNCTION-7: Road (KG 
Road) Junction (JC Road with Kempegowda 
Road (KG Road), Nrupathunga Road and 
Kasturaba Road) 

JUNCTION-8: NR Road & RRMR Road 


Junction (Nrupathunga Road Junction with 


Presently allowed for 4 major directional 


traffic flow at junction. 


Kempegowda It is Four Leg Junction. 


Presently allowed for 3 major directional 


traffic flow at junction. 


It is Four Leg Junction. 


Presently allowed for 3 major directional 


Rajaram Mohan Roy Road and Devanga traffic flow at junction. 


Hostel Road Junction) at Hudson Circle 
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2.1.2 Passenger Car Units (PCU) For Analysis 


All the vehicles need to be converted into common unit. Therefore, as per the guidelines of 
IRC, the PCU factors as per the recommendations of IRC-106: 1990 were adopted in 
converting no. of vehicles to PCU since the present stretch of road under study is pertaining 


to urban area. The PCU values for each type of vehicles are presented in table below. 


Table 2-2: PCU Values for Analysis 
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2.2 Classified Turning Traffic Survey Data Analysis for Junctions 
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The classified turning traffic volume counts were conducted at eight intersection locations 
during the peak hours of the normal working days from Wednesday to Friday i.e. from 
17/08/2022 to 19/08/2022 to evaluate variation in the peak hour traffic on different days of 
the week. For the purpose of present study, peak hours have been categorised Morning Peak 
Hour based on Morning Peak Period from 09.00 am to 12.00 pm and Evening Peak Hour 
based on Evening Peak Period from 04.00 4m to 07.00 pm. 


The detailed analysis of the present traffic data for all the eight junction locations are 


summarized in terms of Peak hour traffic volume, directional distribution, composition etc. 
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2.2.1 Minerva Junction 


Minerva Junction is a Five leg junction and presently has restricted directional movements at 
the junction. As per the present traffic flow, following are the directions allowed for traffic 


movement. 


e Lalbagh Fort Road to JC Road 

e Lalbagh Fort Road to K R Market. 

e RV Road to JC Road 

e Sajjan Rao Circle (Diagonal Road) to JC Road 
e KR Market to JC Road 

e KR Market to R V Road 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-3: 3 Days Morning Peak Hour Traffic at Minerva Junction 


| Date | Peak Hour | Total Vehicles | Total PCU | 


Average of 17.08.2022 to 
19.08.2022 10.00am to 11.00am 12094 12760 


Table 2-4: 3 Days Evening Peak Hour Traffic at Minerva Junction 


| Date | Peak Hour | Total Vehicles [ Total PCU 
04.00pm to 05.00pm 9970 
10856 


Average of 17.08.2022 to 
19.08.2022 04.00pm to 05.00pm 9039 
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Morning Peak Hour Traffic at JC Minerva Junction 


® Total Vehicles Total PCU 
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Evening Peak Hour Traffic at Minerva Junction 
& Total Vehicles ® Total PCU 
10856 10540 
9361 | 


percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 
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Morning Peak Hour Composition of Vehicles at Minerva 


Junction 
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Figure 2-1: Morning Peak Hour Composition at Minerva Junction 
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Figure 2-2: Evening Peak Hour Composition at Minerva Junction 
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Figure 2-3: Morning Peak Hour Traffic Flow at Minerva Junction 
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Figure 2-4: Evening Peak Hour Traffic Flow at Minerva Junction 
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2.2.2. JC Road with Armugum Mudaliar Road-Siddaiah Road Junction 


JC Road with Armugum Mudaliar Road-Siddaiah Road Junction is a Four leg junction and 
presently has restricted directional movements at the junction. As per the present traffic flow, 


following are the directions allowed for traffic movement. 


e Minerva Junction to Hudson Circle (JC Road) 

e Minerva Junction to Siddaiah Road (Urvashi Theatre) 

e Armugam Mudaliar Road to Hudson Circle (JC Road) 

e Armugam Mudaliar Road to Siddaiah Road (Urvashi Theatre) 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-7: 3 Days Morning Peak Hour Traffic at JC Road with Armugum Mudaliar Road- 
Siddaiah Road Junction 


Average of 17.08.2022 | 11.00am to 12.00pm 
to 19.08.2022 11050 11704 


Table 2-8: 3 Days Evening Peak Hour Traffic at JC Road with Armugum Mudaliar Road- 
Siddaiah Road Junction 


[Date ——s|_~——S Peak Hour _| Total Vehicles | Total PCU _ 
04.00pm to 05.00pm 


Average of 17.08.2022 109s | 
to 19.08.2022 04.00pm to 05.00pm 9911 10954 
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Morning Peak Hour Traffic at JC Road and Armugum Road Junction 


@ Total Vehicles Total PCU 
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Evening Peak Hour Traffic at JC Road and Armugum Road Junction 


® Total Vehicles ™ Total PCU 


14000 ; 12139 
. 0869 
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* Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 
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Morning Peak Hour Composition of Vehicles at JC Road 
and Armugum Road Junction 
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Figure 2-5: Morning Peak Hour Composition at JC Road with Armugum Mudaliar Roaa- 
Siddaiah Road Junction 
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Figure 2-6: Evening Peak Hour Composition at JC Road with Armugum Mudaliar Road- 
Siddaiah Road Junction 
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Figure 2-7: Morning Peak Hour Traffic Flow at JC Road with Armugum Mudaliar Road- 
Siddaiah Road Junction 


Figure 2-8: Evening Peak Hour Traffic Flow at JC Road with Armugum Mudaliar Road- 
Siddaiah Road Junction 
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2.2.3. JC Road with Shivaji Talkies-Poornima Theatre Junction 


JC Road with Shivaji Talkies-Poornima Theatre Junction is a Four leg junction and presently 
has restricted directional movements at the junction. As per the present traffic flow, following 


are the directions allowed for traffic movement. 


e Minerva Junction to Hudson Circle (JC Road) 

e Minerva Junction to Poornima Theatre Road 

¢ KR Market (1* Cross Road) to Hudson Circle (JC Road) 

¢ KR Market (1* Cross Road) to Poornima Theatre Road : 
¢ Poornima Theatre Road to Hudson Circle (JC Road) 

¢ Poornima Theatre Road to K R Market (1*' Cross Road) 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-11: 3 Days Morning Peak Hour Traffic at JC Road with Shivaji Talkies-Poornima 


Theatre Junction 

| Date | ~—Ss Peak Hour _| Total Vehicles | Total PCU 
17.08.2022 10.00am to 11.00am 9149 
18.08.2022 | 09.00am to 10.00am 9827 11186 


19.08.2022 09.00am to 10.00am 10370 11872 
Average of 17.08.2022 
to 19.08.2022 09.00am to 10.00am 9608 10700 


Table 2-12: 3 Days Evening Peak Hour Traffic at JC Road with Shivaji Talkies-Poornima 


Theatre Junction 
| Date | Peak Hour _| Total Vehicles | Total PCU 


17.08.2022 04.00pm to 05.00pm 6684 7218 
18.08.2022 04.00pm to 05.00pm 7748 8496 
19.08.2022 04.00pm to 05.00pm 8250 9099 


Average of 17.08.2022 
to 19.08.2022 04.00pm to 05.00pm 7561 8271 


Vax Consultants Pvt.Ltd., Chennai Executive Engineer - PC3 BBMP 
Page 21 of 87 


Morning Peak Hour Traffic at at JC Road and Poornima Theatre 
Road Junction 
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Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 
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Morning Peak Hour Composition of Vehicles at JC Road 
and Poornima Theatre Road Junction 
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Figure 2-9: Morning Peak Hour Composition at JC Road with Shivaji Talkies-Poornima 
Theatre Junction 
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Figure 2-10: Evening Peak Hour Composition at JC Road with Shivaji Talkies-Poornima 
Theatre Junction 
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Figure 2-11: Morning Peak Hour Traffic Flow at JC Road with Shivaji Talkies-Poornima 
Theatre Junction 
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Figure 2-12: Evening Peak Hour Traffic Flow at JC Road with Shivaji Talkies-Poornima 
Theatre Junction 
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2.2.4 Town Hall Junction 


Town Hall Junction is a three leg junction and presently has restricted directional movements 
at the junction. As per the present traffic flow, following are the directions allowed for traffic 


movement. 


e Minerva Junction to Hudson Circle (JC Road) 

e Minerva Junction to Nrupathunga Road (K R Market) 

e Nrupathunga Road (K R Market) to Hudson Circle (JC Road) 
e Hudson Circle to Nrupathunga Road (K R Market) 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-15: 3 Days Morning Peak Hour Traffic at Town Hall Junction 


Average of 17.08.2022 
to 19.08.2022 11.00am to 12.00pm 13286 


Table 2-16: 3 Days Evening Peak Hour Traffic at Town Hall Junction 


| Date | Peak Hour _| Total Vehicles | Total PCU | 


Average of 17.08.2022 
to 19.08.2022 05.00pm to 06.00pm 9758 11800 
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Morning Peak Hour Traffic at JC Road Town Hall Junction 
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Evening Peak Hour Traffic at JC Road Town Hall Junction 
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Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 
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Morning Peak Hour Composition of Vehicles at JC Road 
Town Hall Junction 


0.0% 0.0% 
1.6% 0.89 
© 0.8% 0.0% 


0.0% ™2 Wheelers - 46.73% 


6.4% 


Auto Rickshaw - 18.66% 
® Car/Jeep/Van/Taxi - 24.76% 
®™ Mini Bus - 1.09% 


™@Standard Bus - 6.37% 
@LCV - 1.58% 
® 2 Axle Trucks - 0.80% 
® 3 Axle Trucks - 0.01% 
® MAVs - 0.00% 
* Tractor With Trailer - 0.00% 


® Tractor Without Trailer - 0.00% 


18.7% 


Figure 2-13: Morning Peak Hour Composition at Town Hall Junction 
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Figure 2-14: E vening Peak Hour Composition at Town Hall Junction 
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Figure 2-15: Morning Peak Hour Traffic Flow at Town Hali Junction 
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Figure 2-16: Evening Peak Hour Traffic Flow at Town Hall Junction 
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2.2.5 Badami House Junction (JC Road with SP Road and Mission Road) 


Badami House Junction (JC Road with SP Road and Mission Road) Junction is a Four leg 
junction and presently has restricted directional movements at the junction. As per the present 


traffic flow, following are the directions allowed for traffic movement. 


e Minerva Junction to Hudson Circle (JC Road) 

e SP Roadto(KR Market) to Hudson Circle (JC Road) 

e SP Roadto(KR Market) to Mission Road (Lalbagh Road) 
e Hudson Circle to Nrupathunga Road (K R Market) 

¢ Hudson Circle to Mission Road (Lalbagh Road) 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-19: 3 Days Morning Peak Hour Traffic at Badami House Junction (JC Road with 


SP Road and Mission Road) 
| Date —sPeak Hour | Total Vehicles | Total PCU | 
17.08.2022 11.00am to 12.00pm | 13205] ~—S—«d1489] 
18.08.2022 11.00am to 12.00pm [12422 


19.08.2022 11.00am to 12.00pm [13143 «| ~—=«14784 


Average of 17.08.2022 
to 19.08.2022 11.00am to 12.00pm 12923 14508 


Table 2-20: 3 Days E vening Peak Hour Traffic at Badami House Junction (JC Road with 


SP Road and Mission Road) 
Total PCU 


| ____Date [Peak Hour | Total Vehicles 
17.08.2022 


| 17082022 | 05.00pm to 06.00pm 13159 14778 


18.08.2022 05.00pm to 06.00pm | 12578 ~——«|~—=«i14028 
19.08.2022 05.00pm to 06.00pm [13266 =~ ~—«*14917 


Average of 17.08.2022 
to 19.08.2022 05.00pm to 06.00pm 13001 14574 


Vax Consultants Pvt.Ltd., Chennai Executive Engineer - PC3 BBMP 


Page 33 of 87 


Morning Peak Hour Traffic at JC Road and Mission Road Junction 
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Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 
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Morning Peak Hour Composition of Vehicles at JC Road 
and Mission Road Junction 
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Figure 2-17: Morning Peak Hour Composition at Badami House Junction (JC Road with 
SP Road and Mission Road) 
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Figure 2-18: Evening Peak Hour Composition at Badami House Junction (JC Road with 
SP Road and Mission Road) 
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Figure 2-19: Morning Peak Hour Traffic Flow at Badami House Junction (JC Road with 
SP Road and Mission Road) 
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Figure 2-20: Evening Peak Hour Traffic Flow at Badami House Junction (JC Road with 
SP Road and Mission Road) 
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2.2.6 Halasur Gate Police Station Junction (JC Road with Naganna Road and Raja 
Ram Mohan Roy Road) 


Halasur Gate Police Station Junction (JC Road with Naganna Road and Raja Ram Mohan 
Roy Road) is a Four leg junction and presently has restricted directional movements at the 
junction. As per the present traffic flow, following are the directions allowed for traffic - 


movement. 


e Minerva Junction (Town Hall) to Hudson Circle (KG Road / Kasturba Road) 

e Naganna Road to Hudson Circle (KG Road / Kasturba Road) 

e From Raja Ram Mohan Roy Road (BBMP Office) to Hudson Circle (KG Road / 
Kasturba Road) 

e From Raja Ram Mohan Roy Road (BBMP Office) to Naganna Road 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-23: 3 Days Morning Peak Hour Traffic at Halasur Gate Police Station Junction 
(JC Road with Naganna Road and Raja Ram Mohan Roy Road) 
Total PCU 


|_—Date | Peak Hour | Total Vehicles | 


Average of 17.08.2022 
to 19.08.2022 11.00am to 12.00pm 10053 11198 


Table 2-24: 3 Days Evening Peak Hour Traffic at Halasur Gate Police Station Junction 
(JC Road with Naganna Road and Raja Ram Mohan Roy Road) 


Date | Peak Hour _| Total Vehicles | Total PCU 


17.08.2022 04.00pm to 05.00pm 9124 10336 


18.08.2022 04.00pm to 05.00pm 10059 11604 
19.08.2022 04.00pm to 05.00pm 9414 10717 


Average of 17.08.2022 
to 19.08.2022 04.00pm to 05.00pm 9532 10885 
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Morning Peak Hour Traffic at Hulsur Gate Police Station 
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® Total Vehicles ™ Total PCU 
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Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 
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Morning Peak Hour Composition of Vehicles at Hulsur 
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Figure 2-21: Morning Peak Hour Composition at Halasur Gate Police Station Junction 
(JC Road with Naganna Road and Raja Ram Mohan Roy Road) 


Evening Peak Hour Composition of Vehicles at Hulsur 
Gate Police Station Junction 


2.5% 
4.5% 


1.0% 


0.1% 


0.7% 


0.0% 


0.0% 9.0% 


#2 Wheelers - 46.73% 

® Auto Rickshaw - 17.98% 

@ Car/Jeep/Van/Taxi - 26.20% 
® Mini Bus - 1.05% 
Standard Bus - 4.53% 
mLCV - 2.54% 

2 Axle Trucks - 0.73% 

3 Axle Trucks - 0.08% 

™ MAVs - 0.00% 


Tractor With Trailer - 0.00% 


® Tractor Without Trailer - 0.00% 


Figure 2-22: Evening Peak Hour Composition at Halasur Gate Police Station Junction 
(JC Road with Naganna Road and Raja Ram Mohan Roy Road) 
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Figure 2-23: Morning Peak Hour Traffic Flow at Halasur Gate Police Station Junction 
(JC Road with Naganna Road and Raja Ram Mohan Roy Road) 
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Figure 2-24: Evening Peak Hour Traffic Flow at Halasur Gate Police Station Junction 
(JC Road with Naganna Road and Raja Ram Mohan Roy Road) 
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2.2.7 Kempegowda Road (KG Road) Junction 
Kempegowda Road (KG Road) Junction is a Four leg junction and presently has restricted 
directional movements at the junction. As per the present traffic flow, following are the 


directions allowed for traffic movement. 


e Minerva Junction (Town Hall) to Kempegowda Road (KG Road) 
e Minerva Junction (Town Hall) to Kasturba Road 


e Nrupathunga Road to Kasthurba Road/Lalbagh Road/K R Market 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-27: 3 Days Morning Peak Hour Traffic at Kempegowda Road (KG Road) Junction 


| Date || ~Peak Hour _| Total Vehicles | Total PCU 
17.08.2022 09.00am to 10.00am 14772 16010 


18.08.2022 09.00am to 10.00am 14512 15757 
19.08.2022 09.00am to 10.00am 14703 15796 


Average of 17.08.2022 | 099.00am to 10.00am 


Table 2-28: 3 Days Evening Peak Hour Traffic at Kempegowda Road (KG Road) Junction 


| —iDate_—— | =~ Peak Hour _| Total Vehicles | Total PCU 


17.08.2022 04.00pm to 05.00pm 13469 14934 


18.08.2022 04.00pm to 05.00pm 13193 14481 
19.08.2022 04.00pm to 05.00pm 12696 13931 


Average of 17.08.2022 
to 19.08.2022 04.00pm to 05.00pm 13119 14449 
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Morning Peak Hour Traffic at KG Road and Nrupathunga 
Road Junction 
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Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 


Table 2-29: Summary of Morning Peak Hour Traffic at Kempegowda Road (KG Road) 
Junction Minerva Junction 
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Table 2-30: Summary of Evening Peak Hour Traffic at Kempegowda Road (KG Road) 
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Total Total een froin 


Traffic Traffic Composition 
All ; 
from A ji of Vehicles 
Directions 


VEHICLES 


ce) 
5 
S 
= 
3 
° 
a 


— | 

Vehicle 
Total Vehicles 4729 8486 4634 4634 
Total PCU 9643 4806 4806 | ae 


* . . . . 


Directional Distribution 


Morning Peak Hour Composition of Vehicles at KG Road and 
Nrupathunga Road Junction 
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Figure 2-25: Morning Peak Hour Composition at Kempegowda Road (KG Road) Junction 
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Evening Peak Hour Composition of Vehicles at KG Road and 
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Figure 2-26: Evening Peak Hour Composition at Kempegowda Road (KG Road) Junction 
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Figure 2-27: Morning Peak Hour Traffic Flow at Kempegowda Road (KG Road) Junction 
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Figure 2-28: Evening Peak Hour Traffic Flow at Kempegowda Road (KG Road) Junction 
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2.2.8 NR Road & RRMR Road Junction 


NR Road & RRMR Road Junction is a Four leg junction and presently has restricted 
directional movements at the junction. As per the present traffic flow, following are the _ 


directions allowed for traffic movement. 


e Nrupathunga Road to Town Hall /Minerva Junction /K R Market/Lalbagh Road 
e Nrupathunga Road to Devanga Hostel Road (to Mission Road) 
e From Raja Ram Mohan Roy Road to Town Hall and KG Road 


Based on these traffic flow at the junction, the data collected for the three days has been 


averaged and summary of the data analysis are presented below for the junction. 
Summary of three days Morning Peak Hour and Evening Peak Hours are presented below. 


Table 2-31: 3 Days Morning Peak Hour Traffic at NR Road & RRMR Road Junction 


| Date | Peak Hour _| Total Vehicles | Total PCU_ 
09.00am to 10.00am 


Average of 17.08.2022 
to 19.08.2022 09.00am to 10.00am 12606 14964 


Table 2-32: 3 Days Evening Peak Hour Traffic at NR Road & RRMR Road Junction 


[Date | Peak Hour __| Total Vehicles | Total PCU | 
04.00pm to 05.00pm 
04.00pm to 05.00pm 
04.00pm to 05.00pm 


Average of 17.08.2022 
to 19.08.2022 04.00pm to 05.00pm 11451 13767 
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Detailed Peak hour traffic details including, directional flow, vehicle types, composition, 
percentage of directional flow are presented in both tables and graphical representation for 


ready reference below for both morning peak and evening peak hours. 


* Table 2-33: Summary of Morning Peak Hour Traffic at NR Road & RRMR Road Junction 
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Morning Peak Hour Composition of Vehicles at Nrupathunga Road 
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Figure 2-29: Morning Peak Hour Composition at NR Road & RRMR Road Junction 
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Figure 2-30: Evening Peak Hour Composition at NR Road & RRMR Road Junction 
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Figure 2-31: Morning Peak Hour Traffic Flow at NR Road & RRMR Road Junction 
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Figure 2-32: Evening Peak Hour Traffic Flow at NR Road & RRMR Road Junction 
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2.2.9 Present Peak Hour Traffic Flow from Minerva Junction to Hudson Circle 


Summary of the present peak hour traffic at all the junctions for both Morning Peak as well 


as Evening Peak are presented below. 


Table 2-35: Summary of Morning and Evening Peak Hour Traffic for all Junctions 


JUNCTION-1: . 
Minerva Junction 
JUNCTION-2: JC 
Road with Armugum 
Mudaliar Road- 
Siddaiah Road 
Junction 
JUNCTION-3: JC 
Road with Shivaji 
Talkies-Poornima 
Theatre Junction 


JUNCTION-S: 
Badami House 
Junction 
JUNCTION-6: 
Halasur Gate Police 
Station Junction 
JUNCTION-?7: 
Kempegowda Road 
(KG Road) Junction 
JUNCTION-8: NR 
Road & RRMR Road 
Junction 


Comparing the Morning and Evening Peak Hour traffic flow, morning peak hour is maximum 
for most of the locations. Hence, morning peak hour traffic details have been considered for 
further consideration and justification. Overall Morning Peak Hour traffic flow from Minerva 


Junction to Hudson Circle is presented below. 


jj? nal 
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Figure 2-33: Overall Morning Peak Hour Traffic Flow along JC Road 
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2.3. Necessity of Proposal for Grade Separators at Intersections/Junctions 


As per IRC guidelines, the grade separator shall be proposed at the intersection locations to 
avoid any unnecessary delay to the traffic passing through the junction. Under such 
circumstances, as per the guidelines of stipulated under Section 4.5 of IRC-92-2017, the 
necessity of grade separator shall be examined for the following conditions as guiding 


principle conceptualising a traffic interchange. 


(a) At all crossings of highway of the major hierarchy to be developed as fully access 
controlled. 

(b) Atall major crossings on highways to be developed to expressway standards. 

(c) At the crossing of a major arterial road with another road of similar category carrying 
heavy traffic. 

(d) When an at-grade intersection fails to cater the volume of traffic resulting in 
congestion and frequent blockage at the intersection e.g., when total traffic of all 
the arms of intersection exceeds 10,000 PCU per hour. 

(e) High rate of fatal accidents at an at-grade intersection in spite of other traffic control or 
improvement measures. 

(f) When the topography is such that interchange is the only alternative that can be 


constructed economically. 


2.3.1. Justification of Elevated Road from Minerva Junction to Hudson Circle 


e As per the peak hour traffic summary presented above, it is clearly evident that all the 
intersections under study have crossed traffic volume of 10,000 PCU per Hour during 
Morning Peak period. 

e Similarly, comparing the Evening Peak Hour traffic at all the junctions also have 
crossed the limit of 10,000 PCU per Hour except one junction which is also close to this 
value during Evening Peak Period. 

e Since, all these junctions are located closely to each other within a span of 1.70 Km 
length, it is suggested to propose an Elevated Road right from Minerva Junction to 
Hudson Circle to facilitate the movement of through traffic and providing relief to the 


local traffic, at grade level. 
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e In addition to this, by proposing through elevated road between Minerva Junction and 
Hudson Circle will also facilitate traffic in opposite direction from Hudson Circle to | 
Minerva Junction which is presently using the Krubigal Road (Lalbagh Road). 

e With the proposal of elevated road, traffic from south to north bangalore and North to 
south bangalore will be through, resulting in relief for the 7 at grade junctions 

e The main component of total traffic which are in the form of 2 wheelerrs, 4 wheelers and 
Autos are expected to use the elevated road there by improving the condition for 


movement of public transport at grade. 


2.4 Origin — Destination Survey Data Analysis 


A sample survey of Origin —Destination study was carried out at Minerva Junction (R V 
Road and Sajjan Rao Circle Road) and Hudson Circle (on Nrupathunga Road and Raj Ram 
Mohan Roy Road) in order to assess the travel pattern of the vehicles such as Four Wheelers 
and Two Wheelers using the JC road and Lallbagh Road respectively. A broad list of zone 
was considered for the purpose of analyzing the travel pattern or characteristics of the 


vehicles trip. The list of zones considered for the analysis are listed below. 


Table 2-36: List of O-D Zones 


Zone Details 


fess Sey Jayanagar, Banashankari, Kanakapura Road, J.P. Nagar, B.T.M.Layout 
Kumaraswamy Layout, Uttarahalli, N.R.Colony, Basavanagudi, Srinagar, 


Hanumanthanagar, Bank Coloney, V.V.Puram 


Mejastic, Yeshwanthpura, Gandhinagara, Rajajinagar, Mathikere, Mahalakshmi 
Layout. 

Malleshwaram, Hebbala, Sadashivanagar, R.T.Nagar, Bangalore Inernational 
Airport 


Shivajinagar, M.G.Road, Ulsoor, Indiranagar, K. R. Puram, Maraathhalli, 
Whitefield. 


Hudson Circle, Cubbon Park, Corporation, Vidhanasoudha. 
came Bada Sarjapur Road, Koramangala, Madiwala, Elelctronics City Hosur Road. 
Lager al Double Road, Wilson Garden, Audugodi, Lakkasandra. 
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_ 2.4.1 Sample Size of O-D Survey 


2-Wheeleers 4-Wheeleers 
No. | Location | Direction/Road | Total ae = Sample | Total ne at Sample 
Vehicles : Vehicles = 
Traffic 5 Size Traffic P iz 
Interviewed Interviewed 
j | Minerva ~ | RV Road to 7950 461 5.80% | 3582 403 11.25% 
Junction Hudson Circle 
: Sajjan Rao 
p es Circle to 10743 491 4.51% | 3473 416 11.98% 
on Hudson Circle 


ripatas Nrupathunga 
: Road and RRM 19305 2005 10.39% | 16377 11.64% 
Circle Read 


2.4.2, O-D Data Analysis for RV Road and Sajjana Rao Circle Road (Diagonal Road) 
Traffic at Minerva Circle 


TN 
@ 


Origin-Destination sturdy was conducted by at Minerva Junction for the two arms i.e. RV 

Road and Sajjana Rao Circle. 

e All the trips were categorized according to zones. O-D matrix has been developed based 
on the data collected. 

e The collected data at Minerva Circle has been categorized based on each zone i.e. trip 

origin and their destination. The influence factors have been worked out to assess the 

potentiality of each zone in terms of trip generation and attraction. The influence factors 


for both Four Wheelers and Two Wheelers have been have been presented below. 


Table 2-37: Influence Factors Based on O-D Survey at Minerva Circle 


Influence Factors 


a cae R V Road Sajjan Rao Circle Road Remarks 
a Four Two Four ‘Two Wheelers 
Wheelers Wheelers Wheelers 


34.49% 41.21% 15.26% 11.00% Refer Note-1 


15.51% 8.79% 33.17% 38.29% 
6.08% 6.40% 9.38% ee eS 


= — ee Refer Note-2 
20397 09% |. 10.58% =| 12.0 o 
575% | 649% : 


Se aime | ie |e Oe 
100.00% 100.00% 100.00% eos. 


& 6 : 
qd 
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Note-1: Zone 1 and Zone 2 are the Trip Origin Zones Prior to Minerva Junction. 


Note-2: Zone 4, Zone 5, Zone 6 and Zone 7 are the Destination zones. The trips originated 
from Zone 1 and Zone 2 are bound to these Destination zones. Influence Factor for these 


zones works out to be 39% for Four Wheelers and 37% for Two Wheelers 


e From the above table it is observed that the traffic originating out of Zone 1 and 2 will get 
distributed on to other seven zones. 

e Out of the remaining seven zones, zone no 4, 5, 6 and 7 will account for the through 
traffic between Minerva Circle to Hudson Circle and beyond Hudson circle. 

e Zone no 3, 8 and 9 will account for the leakage of traffic between Minerva Circle and 
Hudson circle. 

e From the above table, it is evident that, the zones except 3, 8 and 9 will account for more 
than 45 to 50% of the trips as per the influence factors from the zones located prior to 
Minerva Junction i.e. Zone 1 and Zone 2. 

e Similarly, the zones located after Hudson Circle contributing to through trips on JC road 
from Minerva Junction towards Hudson circle and beyond Hudson circle which includes 
Zone 4, Zone 5, Zone 6 and Zone 7 with overall influence factors of these zones will 
account 35 to 40%. 

e Therefore, for the purpose of assessment of through traffic on elevated road, 40% of 
the trips of both from 2-Wheelrs and Four Whelers entering JC Road from RV Road 
and Sajjana Rao Circle Road have been accounted for the proposed Elevated Road. 


2.4.3 O-D Analysis for Nrupathunga Road and Raja Ram Mohan Roy (RRMR) Road 
at Hudson Circle 


Further, O-D study was also conducted on two roads approaching the Hudson circle i.e. on 
Nrupathunga Road and Raj Ram Mohan Roy Road to assess the traffic pattern which may use 
the JC road if a provision is made to use the proposed elevated road in two-way directional 


traffic movement. 


The O-D data has been analysed for the collected data at Hudson Circle on two roads as 
mentioned above. The influence factors for zones have been calculated at this location for the 


two types of vehicles. 
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Table 2-38: Influence Factors Based on O-D Survey at Hudson Circle 


Rajaram Mohan Roy Remarks 
ae Nrupathunga Road | BSRRMR) Road | Road a 
ees Two Wheelers | Four Wheeler ae 
Wheelers . RSIEAS Wheelers 


8.50% = 
10% : 0. _| Refer Note-3 
19934 oe 30% Se 


37.17% 35.94% 32.89% 31.75% 
Refer Note-4 


Se = 3% 7.73% 2.49% 1.24% 
6 | 51m 6.98% 22.81% 27.79% 
5.27% 7.33% 1.51% 2.71% 


Refer Note-3 


100.00% ae 00% 100.00% Mi 


Note-3: Zone 1, Zone 2, Zone 3, Zone 8 and Zone 9 are the Destination zones. The trips 


originated from Zone 4, Zone 5 and Zone 6 are bound to these destination zones. Influence 


Factor for these zones works out to be 43% for Four Wheelers and 40% for Two Wheelers. 


Note-4: Zone 4, Zone 5, Zone 6 and Zone 7 are the Trip Origin Zones Prior to Hudson 
Circle. 


e From the above table it is observed that the traffic originating out of Zone 4, Zone 5, 
Zone 6 and Zone 7 will get distributed on to other seven zones. 

e Out of the remaining five zones, Zone 1, Zone 2, Zone 3, Zone 8 and Zone 9 will account 
for the through traffic between Hudson Circle to Minerva Circle and beyond Minerva - 
circle. 

e Zone no 3, 8 and 9 will account for the leakage of traffic between Hudson circle to 
Minerva Circle. 

e From the above table, it is evident that, the Zone 4, Zone 5, Zone 6 and Zone 7 will 
account for more than 55 to 60% of the trips as per the influence factors from the zones 
located prior to Hudson Circle i.e. Zone 4, Zone 5, Zone 6 and Zone 7. 

e Similarly, the zones located after Minerva Junction contributing to through trips on JC 
road from Hudson Circle to Minerva Junction and beyond Minerva Junction which 
includes Zone 1, Zone 2, Zone 3, Zone 8 and Zone 9 with overall influence factors of 


these zones will account 40 to 45%. 
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e Therefore, for the purpose of assessment of through traffic on elevated road, 45% of 
the trips of both 2-Wheelrs and Four Whelers entering JC Road at Hudson Circle from = 
Nrupathunga road as well as RRMR road have been accounted for the proposed 


Elevated Road in the opposite direction from Hudson Circle to Minerva Junction. 


2.5 Present Traffic on JC Road and Krumbigal Road (Lalbagh Road) 
2.5.1 Present Traffic on JC Road from Minerva Junction to Hudson Circle 


From the analysis, the traffic ie. using JC road between Minerva Junction, Town Hall 
~ Junction and Hudson Circle is presented below. The traffic on the proposed road corridor is 
based on the maximum of the Peak hour traffic. It is observed that at almost all locations the 
maximum peak occurs in the morning peak period. Therefore, for the purpose of estimating 


the traffic for the corridor the morning peak hour traffic has been considered. 


Table 2-39: Traffic on JC Road (From Minerva Junction to Hudson Circle) 


Between Betveen Between 


Between Badami 
Wes Between Town Hall House (SP ects ox 
Theatre Road Shivaji : Police 
; Junction & Rd & : 
Junction and Theatre 5 Se Station 
cers 5 Badami Mission Rd) ; 
: Shivaji Junction : Junction to 
& Urvashi House (SP Junction & 
Theatre and Town KG Road & 
Theatre : Rd & Halsur Gate 
Junction Hall ae ; Kasturba 
Road Mission Rd) Police Road 


Junction perore Tous Junction Junction Station . S$ 
Hall Junction ey Junction 
Junction 


Between 
Minerva 
Junction 


Vehicles/Locations andaMnd 


3276 


N 
— 


8 


Re Saree 
0 
Tractor With Trailer 0 


Tractor Without 
‘Trailer 
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Between 
Between ; Between 
Between 3 Between Badami 
Urvashi Between Halsur Gate 
Town Hall House (SP Police 


Minerva 3 
. Theatre Road Shivaji : 
Junction : J Junction & Rd & : 
Junction and Theatre = a Station 
Badami Mission Rd) : 
Junction to 


: : and AM Rd pean : 
Vehicles/Locations & Urvashi Shivaji Junction House (SP Sanction & 
Theatre and Town KG Road & 
Theatre Rd & Halsur Gate 
Kasturba 


Road 
Junction 


Junction Hall ae ‘ 
Mission Rd) Police Road 


before Town Junction qJunchon Station 


Hall Junction eae Junction® 
Junction 


# The traffic in this section includes the traffic coming from KR Market via Sharada Theatre and Traffic Coming 
from JC Road from Town Hall Junction to Hudson Circle. 


$ The traffic in this section includes the traffic coming from KR Market via Sharada Theatre and Traffic Coming 
from JC Road from Town Hall Junction to Hudson Circle along with traffic from Rajaram Mohan Roy Road. 


The vehicular compositions of traffic between the above locations are given in the Table ~ 


below. 


Table 2-40: Traffic Composition on JC Road form Minerva Circle to Hudson Circle 


Between es 
Between Between : Halsur 
Between : Badami 
: Urvashi Between Town Hall Gate 
Minerva nantes z House (SP 
: Theatre Road Shivaji Junction & 
Junction S 3 Rd & 
Junction and Theatre Badami = 
" A and AM Rd aaa 2 Mission Rd) 
Vehicles/Locations ; Shivaji Junction House (SP ‘ 
& Urvashi Junction & 
Theatre and Town Rd & 
Theatre 5 is Halsur Gate 
Junction Hall Mission A 
Road Fi Police 
; before Town Junction Rd) : 
Junction : a Station 
Hall Junction Junction : 
Junction 


Police 
Station 
Junction 
to KG 
Road & 
Kasturba 
Road 
Junction 


2 Wheelers 61.6% 63.0% 55.7% 45.8% 49.6% 52.5% 
15.9% 15.6% 15.0% 17.2% 15.0% 15.6% 
19.0% 18.3% 22.7% 27.4% 24.3% 


1.5% 
6.3% 
1.0% 
0.9% 


Tractor Without 
Trailer 
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Between 


Between 
Between Between is Halsur 
Between ‘ Badami 
‘ Urvashi Between Town Hall Gate 
Minerva aie : House (SP ; 
: Theatre Road Shivaji Junction & Police 
Junction : : Rd & : 
Junction and Theatre Badami ake Station 
é : and AM Rd pea : Mission Rd) : 
Vehicles/Locations : Shivaji Junction House (SP : Junction 
& Urvashi Junction & 
Theatre and Town Rd & to KG 
Theatre é AEA Halsur Gate 
Road Junction Hall Mission Police Road & 
; before Town Junction Rd) ; Kasturba 
Junction : ; Station 
Hall Junction Junction : Road 
Junction 5 
Junction 


Bove Draws 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Vehicle 


100.0% 100.0% 100.0% 


The above table indicates that at all the sections of road, the two wheelers are the major 


100.0% 100.0% 100.0% 


contributors to the total traffic. Next forms the four wheelers traffic and the auto/three 
wheelers. All other traffic constitutes less than 6% of the total traffic. In order to assess the 
through traffic on the road between Minerva Junction and Hudson Circle traffic flow 
characteristics in terms of their directional movement is absolutely necessary which is done 


based on O-D Survey data analysis. 


After reaching the Ulsoor Gate Police Station, the traffic gets bifurcated towards 
Kempegowda Road (towards Majestic) and Kasturba/Cubbon Park Roads at Hudson Circle. 


The details of the traffic on these two direction is presented below. 


Table 2-41: Traffic Movement towards KG Road and Kasturba Road after Halasur Gate 


Police Station Junction 
Vehicles Halsur Gate Police Station Halasur Gate Police Station 
Junction to KG Road Junction to Kasturba Road 
2 Wheelers 2360 2650 
1278 
1 


eA Ra, ah cn SO 
iii aes aoe 
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Junction to KG Road Junction to Kasturba Road 
eee 
a 
a 
oe 

cea eee 
Pees 
! Pec 


ee oe ee 


Bullock Cart 
Horse Drawn Vehicle 
Hand Drawn Vehicle 


2.5.2 Present Traffic Leading to Krumbigal Road (Lalbagh Road) from Hudson . 
Circle 


e The traffic leading to Lalbagh road (Krumbigal Road) from Nrupathunga Road and 
Rajaram Mohan Roy Road has been considered in order to assess the likely traffic that 
may use the proposed Elevated Road from Minerva Junction to Hudson Circle in the 
opposite direction i.e. from Hudson Circle to Minerva Junction. 

e The elevated road is facilitating the two-way traffic at Hudson Circle enabling the traffic 
pi from Nrupathunga Road and Raja Ram Mohan Roy (RRMR) Road at Hudson Circle. 
e The present traffic leading to Lalbagh road (Krumbigal Road) from Hudson Circle has 
been summarised based on the survey and presented in table below. 
e This traffic volume will be factored based on the influence factor calculated based on the 
O-D survey data analysis and will arrive at the volume of traffic going to use the 
proposed elevated road from Hudson Circle to Minerva Junction in the subsequent section 


below. 
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Table 2-42: Traffic Movement from Nrupathunga Road towards Devanga Hostel Road (to 
link with Mission Road) and From Nrupathunga Road to Mission Road at Badami House 
Junction 


From Nrupathunga Road 
towards Mission Road at 
Badami House Junction 


From Nrupathunga Road towards 
Devanga Hostel Road (To Link with 
Mission Road) at Hudson Circle 


fie | ee 


ae ee 
Cn eee wr oo eed oe eee 
ae ee COL ke ee ee 


Vehicles/Locations 


Fraaerwintawr |e 
ei ET Sa 
Trailer 

Po) lee oe eae 
meme Sh | Oe 
aoe oes 


2.6 Estimated Traffic on Elevated Road Between Minerva Junction and Hudson 
Circle 


2.6.1 Estimated Traffic on Elevated Road from Minerva Junction to Hudson Circle 
Direction 
e The traffic at Minerva Junction from RV Road and Sajjan Rao Circle have been proposed 
to use the proposed elevated road from Minerva Junction to Hudson Circle. 
e Therefore, the traffic from these two roads have been factored with percentage of through 
traffic based on the O-D analysis carried out for the present work and same is presented 


below. 
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e As per detail furnished above, the through traffic from these two roads for 2-wheelers and 
four wheelers has been estimated as 40% of the total traffic entering JC road from 
these two said roads as per the Influence Factors. The same percentage has been 
considered for Auto/Three Wheelers also. 

e However, for all other vehicles i.e. for Mini-Bus, Buses and all Goods Vehicles, it is 
presumed that around 20% of the corresponding category of vehicles may use the 
proposed elevated road. The following table indicates the expected traffic on Elevated 
Road from Minerva Junction to Hudson Circle Direction. 


Table 2-43: Estimated Traffic on Proposed Elevated Road from Minerva Junction to 
Hudson Circle Direction 


Existing 
Traffic 
from 
Sajjana 


Proposed Balance At- 
Percentage | Traffic Grade Traffic 
of Through on from RV Road 
Traffic Elevated | and Sajjan Rao 
Road Circle Road 


es 
[same | 
i 


Trailer 


Existing 


Total 
Traffic 


Vehicles/Locations 


2760 
589 
834 


— 


” 


Ww 


2807 
2753 


4211 


Vax Consultants Pvt.Ltd., Chennai Executive Engineer -PC3 BBMP 
Page 69 of 87 


From the above table it is clear that, the number of lanes required along 
Minerva Junction to Hudson Circle is 2 Lanes as on date considering LOS - 


C. for the present traffic considering the capacity as per IRC:92-2017 


2.6.2 Estimated Traffic on Elevated Road from Hudson Circle to Minerva Junction 
Direction 


e In addition to providing facility for the traffic from Minerva Junction to Hudson Circle, 
the traffic currently using Krumbigal Road (Lalbagh Road) to reach the Bangalore south 
areas beyond Minerva Junction through Devanga Hostel Road and Mission Road will be 
diverted to use the proposed elevated road from Minerva Junction to Hudson Circle in the 
opposite direction. 

e By facilitating traffic movement on elevated road from Hudosn Circle to Minerva 
Junction, it would provide relief to the traffic on Krumbigal Road (Lalbagh Road). 

e The traffic from Nrupathunga Road towards Devanga Hostel Road (to link with Mission 
Road) and from Raja Ram Mohan Roy Road /Nrupathunga Road to Mission Road at 
Badami House Junction have been factored with percentage of through traffic based on 
the O-D analysis and presented below. 

e As per details furnished above, the through traffic from these two roads i.e. Nrupathunga 
Road and Raja Ram Mohan Roy Roads, the through traffic pertaining to 2-wheelers and 
four wheelers has been estimated as 45% of the total traffic entering Krumbigal Road 
via Devanga Hostel Road and Mission Road as per the Influence Factors. The same 
percentage has been considered for Auto/Three Wheelers also. 

e However, for all other vehicles i.e. for Mini-Bus, Buses and all Goods Vehicles, it is 
presumed that around 20% of the corresponding category of vehicles may use the 
proposed elevated road. The following table indicates the expected traffic on Elevated 


Road from Hudson Circle to Minerva Junction. 
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Table 2-44: Estimated Traffic on Proposed Elevated Road from Hudson Circle to Minerva 
Junction 


Balance At- 
From Grade Traffic 
Traffic on 
Brupeiiuags Total Elevated pe 
Road towards % of Krumbigal 
fox Traffic to Road - 
Mission Road é Through Road 
. | Krumbigal Hudson 
at Badami Road Traffic Circle to (Lalbagh 
House Road) from 
Junction Hudson © 


Proposed 


= From 

Nrupathunga 

Road towards 
Vehicles/ Devanga Hostel 
Locations Road (To Link 

with Mission 

Road) at 
Hudson Circle 


20% 
20% 
20% 
20% 
20% 
20% 


Minerva 
Junction Circle 


1060 1296 


45% 


po 

| 

— 

faa 

Nn 

— 
— 


«| 2 Axle Trucks 
3 Axle Trucks 
Tractor With 
Trailer 
Tractor Without 
Trailer 


oe Eel 


20% 


Vehicle 

Vehicle 
3678 4295 1619 2676 
4008 807 4814 1527 3287 


: From the above table it is clear that, the number of lanes required along 


Hudson Circle to Minerva Junction is 2 Lanes as on date. 


2.7 +‘ Traffic Projections 


+ 


Generally, the facilities planned for facilitating of smooth flow of traffic both in urban and 
rural areas will be planned not only for present but also for future time horizon. In order to 
plan such facility, it is required to project the current traffic to certain time period say for 


about 20 years or 30 years. 
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For the purpose of traffic projections, following details have been considered for assessing 


the future traffic growth rates. 


(a) Growth Rates based on Vehicle Registration Data for Bengaluru Metropolitan Area for 
last 8 Years. 


(b) Growth Rates based on Econometric Method. 


2.7.1 Growth Rates based on Vehicle Registration Data for Bengaluru Metropolitan - 
Area 


e The data published by Transport Department, GoK in their Website has been compiled to 
estimate the growth of registered vehicles in Bangalore Metropolitan area. 

e For the purpose of assessing the future traffic growth rates, the vehicles (2 Wheelers and 
Four Wheelers) registered in Bangalore Metropolitan area have been analysed from 
2015 to 2022. 

e In addition to these two vehicle types, the growth of registered all vehicles has also been 


analysed. 


Table 2-45: Registered Vehicles Growth in Bangalore Metropolitan Area (2015-2022) 


31.03.2022 6931839 2197158 292128 118285 | 245652 | 193753 10409289 


11.49% 14.55% 13.55% 30.55% | 19.85% | 15.67% 12.46% 


e From the above, it is clear that the general traffic growth of all vehicles is about 


12.46% for the last 8 years from 2015 to 2022. 


e This indicates that, the traffic has also increased at the same rate and will continue to 
grow at the same rate more or less. 

e In the event, if the present traffic expected on elevated road as well as on the at grade 
level on JC road are projected with above growth rate, then the requirement of lanes 


will be very high. 
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2.7.2 Growth Rates based on Econometric Method 


In this method, the growth in NSDP and Per-Capita NSDP for the Karnataka State has been 
referred and correlated with the vehicle registration data presented above. The growth of 
NSDP and Per-Capita Income of the state is 7.77% and 6.92% respectively for last 8 years. 
Details of the Karnataka State Economic growth is presented in table below. 


Table 2-46: Growth of NSDP and Per-Capita Income for Karnataka State 


AT CONSTANT PRICE (2011-12 
Year 


Growth of NSDP-Per- Growth of NSDP 
NSDP per | Capita Income | Per-Capita Income 
Year, % in Rs. per Year, % 


2014-15 2 6 CS a SS ee 
2015-16 7,49,952 11.72% 1,16,813 10.52% 
2016-17 8,51,394 13.53% 1,31,186 12.30% 
2017-18 9,18,796 7.92% 1,41,229 7.66% 

9 


NSDP In Rs. 
Crores 


Average 0 ry 


As per the Econometric Method, the demand Elasticity “E” Value need to be calculated as 


per IRC 108 guidelines. Therefore, the vehicle registration data of Karnataka State and state 
income in terms of NSDP growth have been considered in the regression analysis to obtain 
the demand Elasticity “E” Value. Based on the regression analysis, the following are the 


demand Elasticity “E” Value are presented for different vehicle types. 


Table 2-47: Estimated Elasticity “E” Value based on NSDP for Karnataka State and 
Bangalore Vehicle Registration 


VEHICLE TWO 4- AUTO- ALL 
TYPES | WHEELERS | WHEELERS | ricksHaws | BUSFS HCVS | VEHICLES 


Demand 
Elasticity “E 1.222 1.444 1.442 1.833 | 1.589 | 1.300 
Value as per 
NSDP 


Therefore, the combined growth rate is arrived by multiplying the average NSDP growth rate 5 


of Karnataka State and Demand Elasticity “E” Value of corresponding vehicle type to arrive 


at the individual vehicle growth rate. Details of the same are presented below. 
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Table 2-48: Estimated Combined Growth Rate as per Econometric Method 


VEHICLE TWO 4- AUTO- ALL 
Demand 
Elasticity “E 9.49% 11.22% 11.20% | 19.27% | 14.24% | 12.35% | 10.10% 
Value as per 
NSDP 


2.7.3 Sensitivity of Traffic Growth Rates 
The effect of various factors, which influence the traffic growth rates are generally the 


economic growth of region or a state. This is dependent mainly based on the Agriculture and 
industrial development plans for the study under consideration. Since the present study is 
mainly limited to major urban area, traffic growth may vary based on the various policy 
related to industrial sector development. Therefore, the sensitivity in growth rate has been 
arrived keeping the growth rate assessed by Econometric Method as Most Likely Scenario of 
traffic growth rate. The pessimistic and optimistic scenarios have been worked out by varying 
the growth rates derived by econometric method by decreasing and increasing the estimated 


growth rates by 25%. 


Table 2-49: Sensitivity Analysis of Traffic Growth Rates 


St ye Traffic Growth Rate Remarks 
Scenario 
Most Likely Scenario : ‘ 
Es vate Growth Hate 10.10% As per Econometric Method 


Poasiausie Secando Reduction of Growth Rate by 
Traffic Growth Rate 7.58% 25% as estimated in 
Econometric Method 
Increase of Growth Rate by 
12.63% 


25% as estimated in 
Based on the above estimated traffic growth rates, the traffic projections have been carried 


J 


Optimistic Scenario 
Traffic Growth Rate 


Econometric Method 


out for both at grade and elevated road along JC road as well as traffic towards Lalbagh road 
from Hudson Circle and presented in the following tables considering the Most Likely Traffic 


Growth scenario. 
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2.8 Capacity Analysis and Lane Requirement between Minerva Junction and 
Hudson Circle 

e As per the road inventory it is observed that, the JC road is having a varying carriageway 
width between three to four lane configurations. 

e Basically, the new urban roads will be designed for Level of Service C (LOS C). As per 
IRC-106-1990, the capacity of 2-lane (one-way) is 2400PCU/hour. 

e Since the traffic on the JC road is one-way and width of carriageway is almost 3 to 4-lane 
configurations from Minerva Junction to Town Hall Junction and Badami House Junction 
to Hudson Circle, therefore, the capacity of 3-lane (one-way) shall be 3600PCU/hour as 
per IRC-106-1990. 

e Similarly, width of carriageway is 2-lane configurations from Town Hall Junction to 
Badami House Junction, the capacity of 2-lane (one-way) shall be 2700PCU/hour as per - 
IRC-92-2017 

e The traffic projections with growth rate as per econometric method are presented in Table 


2.-50 to Table 2-53 


As per cl B.2.1.4, IRC 108-2015, Normally, for a congested road (with high volume to 
capacity ratio) the traffic growth is expected to be lower. So, in most cases, lower growths 
may be reasonable till the capacity augmentation is done. Even after capacity 
augmentation, traffic growths are unlikely to be uniform during the entire design period. 
The growths are expected to be higher in the initial periods after road 
widening/improvement, and will become lower thereafter because of increasing traffic 
volume and reduced attractiveness of the road (i.e. more volume, less freedom of movement, 


more congestion, more travel time, etc.). 


The present corridor is one such road where the existing road is very congested with volume 
to capacity ratios varying from 1.83 to 2.96 indicating complete saturation. One more 
observation while collecting the data it is found through the commuters along the corridor, 
that the travel time along the corridor is not changed much from past several years indicating 
that the traffic growth along the corridor is not much and situation is similar to the statement 
of cl B2.1.4,IRC:108-2015. Considering the fact that the lane requirement as per traffic 
projection to restrict the v/c ratio is highly impractical/unrealistic and considering the site 
constraints it necessary to augment the capacity to the extent possible. Presently, speed of 


vehicles along the corridor is about 10 to 15 Kmph and without the facility, with the increase 


+ 
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in the traffic, it is expected that the speed of vehicles along the corridor will further reduce 
resulting in increase of travelling time, Q length at the signal resulting in multiple signal 


cycles with overall delay for the road user. 


The present situation is to be improved w,r,t capacity and travel time. Accordingly, 4 lane 
bidirectional elevated road with improvement at grade level along JC road is proposed in 


discussion with the authority. 


Assuming Level of Service LOS-C and as per IRC guidelines, the Volume to Capacity Ratio 
between Minerva Junction and Hudson Circle is presented below for both conditions i.e. 
Prior to implementation of elevated road and Post Implementation of Elevated Road for 


the At-Grade Road (JC Road from Minerva Junction to Hudson Circle 


2.9 Elevated Rotary at Hudson circle 


To facilitate the smooth movement of traffic at Hudson church junction elevated rotary is 
proposed along the circumference of Hudson church. The geometry of elevated rotary is 
proposed as per the guidelines of IRC:65. The traffic on elevated rotary will be from Minerva 
circle will go towards KG road and remaining traffic will move further up to Kasturba road. 
The traffic from Nrupathunga road which go towards JC road, will join the traffic and traffic 
from JC road towards Kasthur bah road will take Kasthur Bah road ramp. 

The Design of rotary is carried out as per the guidelines of IRC:65 and details are furnished 
below- 

1. Radius of Curve at Entry and Exit 

2. Radius of Central Island 

3. Width of Circulatory carriage way 

4. Width of Carriageway at Entry and Exit 


1.Radius of Curve at Entry and Exit 
a). Radius of Curve at Entry 
As per table 6.3, IRC: 65-2017, minimum radius at entry/exit shall be between 30m-75m for 


4 lane divided road. Radius provided for all the arms are more than 30m. 


2. Inscribed Circle diameter/Radius of central Island 
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Inscribed circle 
diameter range inm 


Width of Circulatory 
Carriageway (CCW), 
inm 


Rural single lane Roundabout 


Urban/Rural double lane Roundabout 


‘| Multilane Rotary 


As per table 6.1, IRC: 65 2017, inscribed circle diameter corresponding to double lane round 
about is 116m, radius = 58m 

3. Width of Circulatory carriageway (CCW) 

As per table 6.1, width of circulatory carriage way varies from 1 to 1.2 times entry width. 

Width of entry = 7.5m 

CCW required = 1.2 *.7 = 8.4m = 
Provide CCW of 11 m>8.4m 

4. Width of Carriageway at Entry and Exit 


jf — Conti in of in 
tangent ole 
/ ~~ exit width 


~sconfit curve radius 


Crtside curve ta to outside —" = 1 1 if ‘Outside curve tangential to outside 
edge o Balser are ige of cerilatory roadway 


Fig. 6.1 Radius of Entry and Exit Curve 


Entry and Exit Details: 

Radius of entry and exit curve ~ 30m on all arms (As per table 6.3) 

Width of carriage way at entry and exit — 7.5m (As per table 6.3) 

Weaving width: 

Weaving width in rotary = Width of carriageway at entry + one lane width 
Width of carriageway at entry/ exit = 7.5m 
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Width of the weaving section = 7.5 + 3.5 = 11m 
Capacity of Rotary 
Capacity of rotary is carried out as per the guidelines of IRC:65, considering weaving and 


non-weaving traffic at various sections, capacity and present traffic is tabulated below; 


Section Present traffic Capacity 
(PCU) 
Between JC Road arm and K.G Road arm 2434 4044 


Between Nrupathunga road arm and Kastuba road arm 1509 3926 
Between RRMR road arm to JC Road arm 31651 4101 


The capacity of rotary is sufficient for the present day traffic. considering 5% growth rate as a 


guidance value , traffic on rotary is projected. Accordingly, section 1 reaches its capacity by 
2033, section 2 in the year 2043 and section 3 in the year 2037 However, for arm 1, traffic 
can be controlled by proper traffic management originating from RRMR road once it reaches 


its capacity. The Capacity Calculation is presented in Annexure -1. 
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3.0 Conclusions 


Detailed Traffic Survey has been undertaken for the project stretch from Minerva Junction to 


Hudson Circle. Following are the Conclusions based on various outcome from data analysis. 


e Morning Peak and Evening Peak Hour Traffic at all 7 Junctions have resulted in more 
than 10,000 PCU per hour. Therefore, as per the guidelines stipulated under Section 4.5 
of IRC-92-2017, all these junction locations Warrant for Grade Separators. 


e All these junctions along JC Road from Minerva Junction to Hudson Circle are closely 
located, hence providing individual grade separator for each junction does not yield 
greater relief for the at grade traffic. Therefore, it is proposed to provide Elevated 


Corridor from Minerva Junction to Hudson Circle. 


e As per the analysis, it is observed that major composition of traffic are 2-Wheelers ~ 
followed by Four Wheelers and then Autos. The composition of Buses and goods vehicles 


are less in percentage. 


e As per the sample O-D analysis at Minerva Junction, Influence factors accounts to 40% 
for the Zones located beyond Hudson Circle indicating the through traffic. Hence, the 
same percentage has been considered in estimating through traffic from RV Road and 


Sajjana Rao Circle road. 


e Similarly, the O-D analysis at Minerva Junction, Influence factors accounts to 45% for 
the Zones located beyond Minerva Junction indicating the through traffic. Hence, the 
same percentage has been considered in estimating through traffic from Nrupathunga 


Road and Raja Ram Mohan Roy Road entering Krumbigal (Lalbagh) Road. 


e The present data analysis, indicates that around 2753 PCU per Hour will use the 
proposed Elevated Road from Minerva Junction to Hudson Circle direction and 1527 
PCU per Hour will use the Elevated Road in Hudson Circle to Minerva Junction 


direction. 


e Based on the above estimated traffic, the minimum Jane requirement in each direction for 


the current traffic is 2-Lanes in Minerva Junction to Hudson Circle Direction and 2- 
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Lanes in Hudson Circle to Minerva Junction Direction. Considering the site 
constraints w.r.t available right of way, and to improve the present traffic flow 


condition, 4 lane elevated road is proposed considering present traffic. 


e Based on the analysis, the congestion levels along the project corridor for different 
sections indicates that, there is a considerable reduction in the congestion. Due to the 
proposed elevated corridor, the traffic at the ground level as well as on the elevated road 


are benefitted due to the reduction in the congestion effect. 


e Based on the traffic analysis, it is evident that the Percentage of Relief for At Grade 
Traffic due to Elevated Road is in the range of 38% to 56% for different sections between 
Minerva Junction to Hudson Circle for the at grade traffic. The following are the benefits 


expected from the elevated road. 


a. Reduction in the congestion level there by saving the Road User Cost. 


b. Savings in the Road user cost for vehicles at junctions due to removal of major 


volume of traffic getting conflicted with turning traffic at all junctions. 


c. Similarly, the traffic using Elevated Road will save substantially due to free flow 


movement from start to end of the corridor. 


e With the implementation of Metro phase 3A by M/s BMRCL it is expected that there 
will be further reduction of traffic of private vehicle along the corridor. Also, to 
further reduce/decongest the traffic along JC Road, various traffic rules may be 
planned in consultation with Traffic department to ensure comparatively smoother 


traffic flow along the corridor. 


e By providing Elevated rotary with a diameter of 116m, at Hudson circle, turning 


traffic, merging traffic at the junction is smoothened 
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All the above benefits make the project viable. 


Based on the detailed analysis of data and its outcome, it is recommended to 
propose a 4-Inae divided Elevated Road between Minerva Junction and Hudson 


Circle to facilitate two-way traffic movement to provide relief to At-Grade Road 


v 


along the corridor especially for JC road. 
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